Toxicodynamic modeling of highly toxic organophosphorus compounds.
Although the in vitro effect of organophosphorus (OP) compounds on acetylcholine-esterase (AChE) has been studied extensively, the hypothesis that OP inhibition of AChE is the primary mechanism of acute in vivo OP toxicity has been controversial. For example, a recent review (Pope and Liu, 2004) suggested that OP compounds have direct toxic effects on other enzymes, ACh receptors, and receptor/ channel complexes that are independent of AChE inhibition. The purpose of this report is to examine the hypothesis that AChE inhibition is the mechanism of acute toxicity of OP compounds by mathematically modeling the in vivo lethal effects of highly toxic OP compounds and determining the amount of variation in OP toxicity that is explained by AChE inhibition.